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We look down from space, listen 
underwater, track with radar and 
infrared, and put agents in the field to 
monitor Soviet compliance with SALT 



BY NICHOLAS DANILOFF 




T he view from CIA headquarters in Langley, Va., is superfi- 
cially serene. The director’s private elevator whisks the visi- 
tor to the top floor, where a corridor runs along the north 
face to his quarters. The passageway is warmly carpeted; the 
tan walls are hung with abstract paintings in elegant^ 
gold-leafed frames. By the elevator door hangs a 
display of medals the CIA awards its officers for especially^ 
meritorious or valorous service. 

To the left is the airy office of deputy director Frank 
Carlucd, who made a name for himself as U.S. am- 
bassador in revolutionary Portugal. To the right 
is the office of the director of the Central Intel- 
ligence Agency, Retired Admiral 
Stansfield Turner, who occa- 
sionally invites journalists 
to “background” 
lunches but who^ 



Th« U-2, a flinuy hif h-altituda jet, was a 
prime photo reconnaumnce tool in the 1950s. 
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Abov 0 » a Soviet 
•ilo. The SALT II treaty 
would limit the 
number of 
intercontinenUl 
mlMile siloe either tide 
could maintain. Far 
left, a latellite photo of 
the Soviet mieeile and 
•pace center at 
Tjruratam. For many 
years the Soviets have 
■urrounded this 
installation with a 
mantle of secrecy, 
callinf it **Baikonur** 
after a town 370 
kilometers to the 
northeast The Soviet 
map at left shows 
fec^iraphy of the 
Tyuratam area with 
no mention of the 
missile and space 
center. The diafram 
below identifies 
various installations at 
Tyuratam. Below left, 
Soviet's afinf 
intercontinentai 
bomber, the TU-95, 
which will be rqilaced 
by two newer models. 



declioed to be interviewed for 
ihissTtkie. 

Turner hss resisted strong 
White House preesure to 
•peak out on behalf of the 
SALT treaty now before the 
U.S. Senate. He refuses be- 
cause he says that would 
undermine “the objectivity'* of 
the CIA. 

The ocoMional visitor, lin- 
gering over the admiral's 
sherry snd fOet mignon, gazes 
out cf the brosd picture srin- 
dows at sturdy Vlrginis oaks 
and tulip poplars that msak 
the giant espionage bureauc- 
racy from the George Wash- 
ington Parkway. Turner 
doesn't see the trees; he sees 
the forest. 

What worries him. as well as 
others, is: Will the Russians 
piny by the rules of the new 
SALT n treaty? And if they 
don't, srili U.S. intelligence 
catch them cheating? 

Rscoonsisssnee satellites 
and othsr high-technology 
gadgetxy are the CIA's took 
for monitoring Soviet compli- 
ance. Thus, it was a routine 
event, several years ago. when 
a pbotoanalyst in the CIA's 
National Photographic Inter- 
pretadoo Center was scru- 
tinizing a “doee-look" sateUite 
image of Soviet strategic mis- 
sile fields. Suddenly, he 
noticed suspidoua excavation. 

The Analyst paused, then 
consulted Us superior. The 
first SALT pact froze strategic 
arsenals and clearly prohibited 
construction of new missile 
silos. The superior suggested 
waiting for further photo- 
graphic evidence before raimng 
the iaeue with higher auChori- 
tiee. That corroboration took 
time coming because in the 
next weeks clouds masked the 
missile sites. When new photos 
arrivBd, silo excavation was 
undeniable. Thousands of 
cubic yards of earth were being 
remold In the end, the CIA 
would identify 110 litee where 
such wnrk was underway. 

Informed of this, Henry Kis- 
singer. then President Nixon’s 

Coratinued on page 2S 
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Above, a space booster derived from the SS-6 ICBM 
is mov^ by train, as is much of the freif ht in the 
S^et Union. Below, Soviet ''Backfire’' 

bomber, which has been monitored 



one-way miaaiona. 




Above, tha three atreaka are SOO-ldloton nuclear 
warheads from a Soviet SS-11 missile 
photofrapbed over the Pacific Ocean during a teat 
firing . SoWet miaaile-firing submarines such om tha 
j ona Mow are tracked by Navid Intelligence using 
sophisticated hjrdroacouatic listening devices — 
each sub makes its own distinctiva sound. 
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Who’s Watching: 

The SALT Verification G>mmunity 
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costs only "349.* 
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SMistant for national security, 
ordered a “hold” on the ph^ 
togrmpha. That meant the pic- 
turea could not leave the cen- 
ter or be published in the peri- 
odic “compliance reports” 
which the CIA puta together 
for senior officials. Kissinger 
then aaked for an explanation 
from the Soviet ambassador. 

A quiet mtamecine battle in 
the bureaucracy followed. 
Lower officials, unware of Kis- 
ainger’s private talks with Am- 
baaeador Anatoly Dobrynin, 
became concerned about the 
adminiatration’s apparent 
coverup. They began suspect- 
ing the White House of in- 
competence. Eventually some- 
one leaked to the media. 

Meamriiile. Dobrynin told 
Kiningar chat the “i^oa” were 
not for miaailes. They were 
“command and control” sites. 
ths Russian Kiaainger 

protested that the sites were 
identical to miiaila sfloe. 

“You'll see they are differ- 
ent,” Dobrynin said. “Wait." 

Eventually, the CIA report- 
ed the Ruasiana were fitting 
capsules into the silos which 
contained electrical cables for 
transmitting launch com- 
mands to missiles suntiundiiig 
the command post The ad- 
ministratioo accepted the ex- 
planation, although some offi- 
ciala oontinuad to worry that 
the command ailoa co^ be 
convertid to launch ailoa 
within weeks. 

T he flap over the so- 
called “3X" silos, 
and other ambigu- 
ooa activities, led to 
the painful refine- 
ment within the U.S. govern- 
ment of a new mechanitm for 
monitoring SALT. The focal 
point of the “SALT verifica- 
tion” bureaucracy is a CIA 
committee called the DCFs 
(Director of Central Intellig- 
enca’s) Steering (^mmittee on 
SALT. Its job is to look for 
poaaible SALT vioiationa. 

Every day U.S. intelligence 
agendea take in a raft of mate- 
rial on activities within the 
Soviet Union and around the 
world. The Defense Intelli- 
gence Agency assembles re- 
ports on Soviet weapons pro- 
duction. The National S^- 
rity Agency (created by secret 
presidential directive in 1952) 
at Fort Meade, McL, eaves- 
drops on Soviet military com- 
munications, miasile teM and 
radar impulses. The super- 
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secret National Reconnais- 
sance Office (this Pentagon 
agency ia so secret officials are 
not allowed to acknowledge it 
exists) runs the U.S. spy satel- 
lite program. And the CIA re- 
ceives reports from agents in 
Eastern Europe, and even 
from inside the Soviet Union. 

The steering committee and 
its Monitoring Working Group 
sift through these materials. 
The steering committee does 
not label ambiguous activities 
as vidations. Declaring a 
violation is a political judg- 
ment made only at the H^te 
House. 

Zbigniew Brxexinski, Presi- 
dent Carter’s national security 
affairs adviser, receives the 
DCFs reports and refers them 
to the Cabinet-level Special 
Coordination Committee of 
the National Security CounciL 
This committee, in turn, refers 
them to the SALT Working 
Group, and its subgroup, the 
SALT Backstopping Commit- 
tee. Somewhere between the 
working groups and the Oval 
Office a decision is made as to 
whether a violation has been 
detected, and what to do about 
it. It is a mark of the end of 
(^jid War that the two sujMr- 
powers created a mechanism 
to deal with compliance prob- 
lems chat might arise under 
the first SALT agreement — 
the Standing Consultative 
Commiaaion. also known aa 
the Geneva SCC, which meets 
twice a year in Switxerland to 
sort out challenges. Both sides 
have lodged complaints. The 
Russians, for example, charged 
that the United States was 
hidin g something by covering 
certain Minuteman miMilii 
sites with “environmental" 
covers. They also asked why 
squatters were living in Atlas 
miasile silos which were deac- 
tivated in 1965. Both sides feel 
the SCC has functioned satis- 
factorily. 

“I would say H has worked 
well." says UA chief negotia- 
tor Ralph Earia. who defended 
the SALT II treaty daily be- 
fore the Senate Foreign Rela- 
tions Committee. “The discus- 
sions there have been frank 
and open, and every dispute 
has been resolved.” 

Because spy satellite pho- 
tography has played su^ a 
crucial role in watching the 
Soviets, the Carter administra- 
tion toyed with the idea of re- 
leasing soma of the higfa-reso- 
tution photographs in its effort 



to persuade the Senate of 
ability to monitor the afree- 
ment But cautious intelli- 
^ce veterans prevailed, and 
the best work of the satellitee 
were k^t under lock and key. 

*‘What it came down to." 
says Leslie Gelb. who until re- 
cently was a key SALT advo- 
cate and ran the State Depart- 
ment’a Bureau of Politico-Mil- 
itaiy AiTain. “was the iUppery 
slope. If you released some 
photofrap^ you would be 
under preaure to release 
more, and there was no tellinf 
where it would end.” 

Some of the lower resolution 
photographs taken by U.S. 
earth resources satallites have 
become available, and they 
offer a unique opportunity to 
lift the secrecy surrounding a 
number of Soviet installationi* 
moat notably the misaile test 
center and apace headquarters 
at Tyuratam. This center is 
one of the Soviet strategic mis- 
sile teet sites (the other b at 
Plesetsk, 62*8' North latitude, 
40* r East longitude). It has 
also been the starting point far 
all the early Sputniks, all 
manned flights, all planetary 
and lunar probes, some com- 
munications satellites and as- 
sorted milita^ vehicles. 

*11)0 Rusaians have tried to 
keep it secret, deceptively 
namin g it the “BailuHiur Coa- 
modrome” after the town of 
Baikonur, which b 370 kilome- 
ters to the northeast Fsw for- 
eigners have ever been allowed 
to visit the false “Baikonur,** 
which contains 18 launchers 
for testing ICBMs, When visi- 
tors did come they were flown 
in at night 

To keep up the deception, 
Soviet oCflciab passed out 
false geographical coordinates 
for tbs center and instructed 
Soviet joumalbta to dateline 
their storias on Soviet manned 
mbaions “Baikonur.” 

In the SALT n documuiu, 
the Ruasians finally ocknoed- 
edged that Tyuratam b a test- 
ing site. 

Any astute person, however, 
could have obtained a satellite 
photograph of the center by 
asJdnf the U.S. Geological 
Survey to supply coverage of 
the geographical coordmatea, 
45*6' North latitude. 03*4' 
East longitude, the true posi- 
tion of the “Baikonur Cos- 
modrome.” Hiat Landsat 
sotellice photograph of the 
center, if compared to a Soviet 
map. shows cii^y that “Baik- 



onur’s” geography corresponds 
convincingly with the 'Tyura- 
tam area which lies along the 
Syr Dar'ya River and the rail- 
way the czars built to connect 
Orenburg in the Unda with 
Tashkent It does not corre- 
spond at aU with the little 
sheep town of Baikonur at the 
end of the railway line running 
west from Karaganda and 
built between the two World 
Wars. 

What the Tyuratam picture 
cannot amvey b the sharpness 
of detail of the best reconnais- 
sance photographs. Gl(^ 
Dufiey, a former research as- 
sistant to Brsesinaki at Odum- 
bia University, recalls a brief- 
ing on aerial and satellite pho- 
tography she attended in 
March 1976 at the Strategic 
Air Command, Omaha, Neb.: 

“First they flashed on the 
screen a picture of the Earth, 
than one of North America,, 
then one of the Bast Coast,” 
she recalls. “Next they showed 
a picture of Manhattan. They 
clicked it down and you could 
see Columbia Unhwiity. They 
clicked it down again and you 
could see the lettering on the 
library, names like Archime- 
des. Thai they clicked it down 
again, and you could actually 
see a student on the steps of 
Butler Library reading a copy 
of the Columbia Spectator, 
and you could make out the 
headlines.” 

'The Air Force, asked to sup- 
ply these photographs for pub- 
lication, telsphoned SAC 
headquarters ^t could find 
no one who remembered that 
briefing. 

Rep. Les Aspin (D-Wb.), 
chairman of the House sub- 
committee on intelligence 
oversight, disclosed earlier thb 
year the best U.S. satellites 
can dearly disttngubh on ob- 
ject one foot Long from an alti- 
tude of UX) miles. Paul Ben- 
nett. arms control spedalbt at 
the Union of Concerned Sden- 
tbu, says U.S. satellites may 
do better than that, defining 
an object as small as three or 
four inches from 100 miles. 

Satellite photography has 
made remarkable strides in 
the last 20 years. 'The U.S. Big 
Bird satellite passes over the 
Soviet Union every 90 min- 
utea, scanning large swaths of 
territory. On command, it can 
zoom in for a dosar look. It de- 
livers its take by jettisooing up 
to sis canbters of fQm by para- 
chute. 'These are scot^ped up in 
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mid-iir by “Skyhook" C>130i 
(see photos page 30) or he- 
licopters, or are retrieved from 
the ocean by Navy ships. 

The newest satellite, the 
KH-ll. is even meat sophisti- 
catecL Some of iu capabilities 
became known because of the 
espionage trial of Edward 
Kampiles, 23, a disgruntled 
CIA employe who sold a KH- 
ll manual to a Soviet agent in 
Athena. 

KH-ll, like Big Bird, has 
wide-look and close-look func- 
tions. It turns what it sees into 
electronic impulses which are 
than transmitted to earth. 
The KH-ll is behoved to carry 
an on-board computer capable 
of comparing shots taken from 
similar positions in space and 
noting changes. Oice the KH- 
ll images are transmitted to 
earth, they are recoiutituted 
into viewabie photos. 

Scientists have found that 
"false color" images posseas 



advantages over ordinary color 
or black-and-white. By taking 
pictures in different bands of 
the color spectrum, photoan- 
alysts can spot distinctive fea- 
tures. For example, the human 
eye cannot distingiiish be- 
tween green paint on a misaile 
silo and surrounding foliage of 
trees. But infrared photogra- 
phy will turn foliage bright 
red, and green paint blue. 

'The satellite photographs 
are remarkably versatile," says 
William Colby, former director 
of the CIA. "We've used them 
occssionally to check up on the 
credibility of Soviet defectors. 
A defector might tell you 
something, and then you could 
go photograph it and see if it 
mede sense. Or you could pho- 
tograph his hometown, then 
quit him about the layout of 
various buildings, and so forth, 
and see how good a memory he 
had. or how accurate his otMr- 
vations were." 



Colby Is an international 
lawyer for the Washington 
firm of Reid and Priest. A 
strong advocate of SALT H, he 
stresses openness. 

"The more the United 
States and Soviet Union know 
about each othar, the better 
off well be," he says icily. 
"That's what I told Brethnev 
myself." 

The Soviet Union, <^by 
says, is a closed society, de- 
spite its huge output in booka, 



charta, technical journals, ma- 
gazines and news reporta. Fur- 
thermore, the Soviet Union ta 
unlikely to become as open as 
the United States in the for- 
seeable future. Therefore, 
Colby says, the American espi- 
onage effort must go on. 

B esides taking pho- 
tographs, satellites 
do numerous other 
jobs in the spy busi- 
ness. 



Military <mmmunication 
satellites link seerst agents 
with headquarters. These 
"stofe/dump" satellites re- 
ceive. store and retransmit 
messages which are fired off in 
rapid bursts by agents and. it 
is hoped, avoid detection by 
the adversary's countarintelli- 
gsnee. 

“Ferret" sateUftes listen to 
the other tide's electronic 
emissions which reveal details 
of air defense systems, disclose 
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NMrHmwaii. 
an Air Force 
C-130 snaps up 
anacket 
film dropped 
bja 

look^ UAspy 
satellite. The 
exposures of 
this simulated 
pickup were 
made at one- 
second 
intervals. 



heightened states of miliUcy 
readiness, and provide data on 
military operations. The 
United States, for example, 
monitored Um desperate com- 
munications betw^ ground 
control at the Baikonur Cos- 
modrome and Cosmonaut Vla- 
dimir Komarov, whose Soyus- 
1 spacecraft malfunctioned, 
Irfllinj him oo re-entry. 

Before Komarov was or- 
dered down April 24. 1967, 
Soviet premier Aleksei Kosy- 



gin and Komarov's wife were 
patched through to the space- 
man in distrees for an extraor- 
dinary, and touching, leave- 
taking. 

The NSA reused to release 
a transcript of the interchange. 
at even to confirm its axist- 
mice. in response to a Fresdom 
of Information petition, even 
though the London Daily Tel- 
egraph published an account 
of the incident in 1975 based 
on an interview with the moni- 



tor who overheard it. 

The monitor said the Soviet 
ground command directed Ko- 
marov to take certain manual 
actiona. 

am doing it, but it doesn’t 
work,** the coamonaut replied 
in frustration. 

When it became obvious 
both the space ship and 
Komarov were doomed, 
Komarov’s wife was patched 
through to the craft 

“I love you, I love you," ahe 
cried in great distress. 

“I love you too," he raplied, 
"and the baby, and the baby. 
Go home now. Go home." 

A little later Koq'gin came 
OQ the air. 

**You and your kind made 
the greatest achievements in 
Russian hiitory,” Kosygin said 
solemnly. "We are proud of 
you. You will alwaya be 
remembered." 

The ship tumbled in orbit 
and neither ground control nor 



Komarov was abla to stabilize 
it 'The mein parachute foilad 
to open prepay and tangled 
with the em»gency parachute. 
Juat before ground control loet 
contact with Komarov, he 
screemed: "YouVe got to do 
anm«ithing - i dlMl’t WSnttO die." 

O ne of the meet dif- 
ficult tasks of the 
intelligence com- 
munity is to keep 
^rom drowning in 
a m—ii of raw data. 'The aixe (mT 
the Soviet Union— the world's 
largest country, with 8.65 mil- 
lion square m^ of territory— 
complicatee the organisational 
headache. 'The U.S.SJI. ex- 
tends 6,000 rnOee from Eastern 
Europe to the Pacific and 
arches through 11 time rones. 
It stretches 3,000 miles from 
north to south. Knowing 
where to look, and whet to 
look for. is the key to the pho- 
toanslysta* art. 



Tbs rsilroeda are a good 
starting point Unlike the 
United States, the Soviet 
Union doee not have a highly 
developed road aystam, and 95 
percent of its freight moves by 
rail or inland water. Therefore, 
since the balloon and U-2 spy 
flights of the 1950s, inteUi- 
genoe experts have been acru- 
tinixing railways. 

The railways lead to many 
interaating places— to tank 
and munitions factories as well 
es to the medium-range and 
intercontinental miaaile fields. 
The fields, covering dozens of 
square miles and containing 50 
to 100 silos apiece, are typi- 
cally located near spurs off the 
main raihoad line throughout 
the central port of the Soviet 
Union. 

Shipyards are relatively 
easy to spot because they are 
lar^ installations near open 
water or on the Volga River 
where much of the work is 
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done in the open. 

Altbou^ the Sovieu have 
begun covering over their sub- 
merine yards, eventually the 
boats slide down the ways and 
tie at docks where their 
miasile-launching tubes ere 
easily counted from specs. 

Naval intelligeDce looks for 
other developments as well 
Sometimes what is detected b 
confusing and deceptive, such 
as arbitniy changes in hull 
numbers, llm Kiav helicopter 
carrier, fwr example, changed 
its hull number from 860 in 
1976to812inl97B. 

During the last 30 years. Air 
Force intelligence has de- 
ployed enormous reaources to 
identify Soviet aircraft facto- 
ries and design bureaus as well 
as to asseaa their potential and 
actual production. Hbtory has 
lent a Piping hand. 

In 1946, the Rusaians dis- 
mantled whole factories from 
the Soviet zone of Germany 
end signed up thousands of 
German technicians to work in 
the Soviet Union. fGiowing 
German factory layout and 
work habita. Air Force intelli- 
gence made detailed estimates 
of Soviet capacity. They 
watched deliveries of subcom- 
ponenta to factories and devel- 
oped an input-output formula 
based on German experiance 
and teated in practice, to pre- 
dict Soviet aircraft ou^Hit 
**In eetimating aircraft pro- 
duction,** aays Ray Cline, CIA 
deputy director for intelli- 
gence from 1962 to 1966, **we 
can often oheerve aircraft 
parked outaide foctoriae. Our 
estimatee may be as good aa 1 
percent But what you worry 
about b whether the Ruaaiana 
will introduce a new factory 
secretly that you haven't spot- 
ted.** 

The Air Force has identified 
16 msjor aircraft design 
bureaus which are 
with one to three factories. 
Where possible the Air Force 
has obtained photographs of 
these plants, some of them 
snapped by cooperative tour- 
bu or military attaches. U.8. 
expats are now watching for 
the appearance of at least two 
■ new Soviet strategic bombers 
to replace the TU-95 and 
Myasbbchev-4 which are 
counted under terms oi the 
SALT treaty. 

Most Soviet weapons sys- 
tems are derivativea of earlier 
technology, which has helped 
the intelligence community 



enormously in following Soviet 
missile development. The Rus- 
sians, who were well-versed in 
the phyaks of rocket propul- 
sion, u^ the German V-2 as 
the starting point for their 
first medium-range mbailes. 

Sei^ Korolyov (1907-1966), 
who lived under the secret title 
of **chief designer of rocket- 
cosmic systema” for many 
yean, b the designer of the SS- 
6, the Soviet Union's first in- 
tercootiiiental ballistic rockat 
Thb ICBM tint flew in Au- 
gust 1957 from Tyuratam and 
developed into the workhorse 
Voatok space booster which b 
stiD in use. 

One of Korolyov's chief 
rivals, M. K Yangel (1911- 
1971) and hb Dnepropetrovsk 
deeign bureau b credited with 
developing the major Russian 
strategic missiles; the SS-7, 
SS-9. SS-17 and the SS-18, 
which can deliver 15.400 
pounds of nudaar warheads. 

U3. analysts say VJ*I. Cbel- 
omei b the designer of the SS- 
8, SS-11 and SS-19 mbailes; 

Nadiradze b creditad 
with the SS-13, SS-16 and SS- 
20s. 

To follow the capabilities of 
tbcea missiles, the United 
States monitors Soviet miaeile 
tests closely. Electronic poets 
near the Soviet borders 
ture technical data which ea^ 
mbaiie sends back to ground 
controUen on 50 radio chan- 
nels. The data tell bow well 
the engines bum, rate of fuel 
flow, performance of pumps, 
separatum of stages, guidanoe, 
vibration and so for^. 

The National Security 
Agency operates poets at Ka- 
ramusei, Bexba^ Prinoep, 
Sinop and Diyarbakir in Tur- 
key to follow medium-range 
mbaiie testa from Kapustin 
Yar in central Russia. These 
listening posts are being up- 
graded to Ox (m strategic 
rocket testa as well Two posts 
in Iran — Tackaman-I and 
Taduman-II— acquired data 
from the first sta^ engines of 
long-range mbsDas. The 
United Sutes lost these posts 
in the Iranian revolution and 
has not been able to replace 
their functions entirely. 

To monitor the reentry of 
warheads, the United States 
built an extremely sophisti- 
cated phased-array radar at 
Shemya Island in the Aleuti- 
ans. Known aa Cobra Dane, 
the radar b composed of 15.- 
360 active radiating elements 



which can transmit pulses to 
track 100 objects simuha- 
neously. Offld^ say (fobra 
Dane can detect an object the 
she of a basketball at 2,000 
miles and help identify a mb- 
sUe attack on the United 
States coming across the 
North Pole. 

"I don’t believe we've 
missed any major tests, and we 
were not surprised by their 
fim ICBM tests in 1957,** says 
Herbert SooviOe, who was as- 
sistant CIA dire^r for adan- 
tific intelligence at the time. 
That b important because 
most experts believe the Rus- 
sians would not deploy a new 
rocket, or new warheads, with- 
out thoroughly testing them. 

The likely development of 
the next generation of Soviat 
missiles b predictable, experts 
say. The Rusaiana, unlika 
.\mericana, maintain perma- 
nent deeign bureaus. Their 
products are the logical devel- 
opment of new technology ap- 
plied to earlier aystams. U.S. 
offidab predict the Soviets 
win develop a mobile ICBM 
(oountarpart to the proposed 
American MX) which win be 
solid-fueled. 

**I eetimate they wiU be 
uaing a baaing mode already 
familiar to them like the [me- 
dium-range] SS-20,** aaya Dr. 
William P«ry, chief of re- 
search at the Pentagon. **The 
SS-20 b solid-fueled and very 
succeaaful 

'They'll probably go road- 
mobila. Tl^ have to limit 
size, and, therefore, if mobfie, 
they win go small, even smal- 
ler than our MX. Since they 
doot have as many roads, they 
win be limited in size axid de- 
ployment** 

Perry believes the Rusaiana 
are also trying to develop a 
iugjh-energy laser beam to in- 
capadu t e U.S. spy sateUitas. 

They seem to have made a 
judgment that laaers ought to 
be introduced into weapons 
technology,** he says. "We are 
watching what thi^ are doing 
very carefiiUy.** 

M o n i tori n g 
strategic bom- 
bers, nuclear 
submarinea, 
mbaiie sflos 
and technology limited by 
SALT, of course, b only part 
of the intailigence communi- 
ty’s effort against the Soviet 
Union. A major priority b 
g\iarding against a surprise nu- 
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clesr attack. If the Ruasiani 
were to fire their giant SS-18e 
against the U.S. Minuteman 
misaOe force (eventually 
against the MX), the United 
States would get about a half 
hour's warning. Submarine- 
launched miaailes could wipe 
out dtiee and Industry in three 
minutes or less. No city could 
be warned in three minutes, 
but a half hour’s warning 
would give the White House 
time to shift its mobile mis- 
siles about to avoid destruc- 
tion — or to fire them. 

To git that half hour of 
warning, the Untied Statea has 
positioDad two early-warning 
aatellitea above Panama, one 
looking toward the Pacific, the 
other toward the Atlantic. A 
third satellite ia stationed over 
the Indian Ocean and stare* 
down at the Soviet land masa. 
These satellites are parked at 
an altitude of 22.300 miles In 
“geo-aynchronoua” orbit, 
which means they revolve at 
the same rate as the earth, al- 
ways hovering over the same 
spot 

Each reportedly carries 12- 
foot-long. infrared telescopes 
that detect the searing fa^t 
of the exhaust plumes of flying 
missiles. Should they detect a 
launch, the satalUtee would 
immediately signal U.& com- 
mand headquarters. Tests 
have shown that the infrared 
sensors are not perfect and oc- 
casionally do not discriminate 
between exhaust plumes and 
radiation reflected from 
brightly lighted high-aldtude 
clouds. A similar problem last 
September plagued the Vela 
satellite, which detected a 
flash of light in the Indian 
Ocean that appeared to be a 
nuclear explosion set off by 
South Africa. But the satellite 
was unable to poeitively iden- 
tify it Some experts think it 
may have been a super-thun- 
derbolt 

In addition to early-wanung 
sateUitee, the Navy operates a 
series of ocean surveillance 
satellites used to spot the de- 
parture of Soviet submarines 
from port and to keep track of 
surface ships plying the 
oceans. An ocean surveillance 
satellite can spot a submarine 
in clear water at shallow 
depths. Scientists are report- 
edly working on a sensor to de- 
tect hot water discharged by a 
nuclear sub from the cooling 
system around the reactor 
core. 




A surveillance 



satellite can spot 
a submarine in 
clear water at 
shallow depths. 
Scientists are 
working on a 
sensor to detect 
hot water 
discharged by a 
nuclear sub 
from the 
cooling system 
around the 
reactor core. 



Once a Soviet submarine 
leaves port, ths Navy tries to 
keep track of its position at all 
times, although officers say 
they frequently can determine 
only its approximate locatioa 
As part of its anti-subma- 
rina warfare program, the 
Navy has drawn on bydro- 
acouatics, the science of under- 
water sound waves. It ia a fact 
of phyaica that every moving 
hull c^ea its own distinctive 
noise. The bow wave, the flow 
of water along the bull, and 
particularly, the rhythmic 
tbuddiz^ of the screw produce 
a telltale ‘’signature.’* 

One oi the reasons the Navy 
follows Soviet ships during sea 
trials is to record these sound 
patterns on magnetic tape. 
The tapes are sent to the Na- 
tional Security Agency at Fort 
Meade, Md., where a catalogue 
of Soviet ship sounds is main- 
tained. 

Underwater hydrophones, 
helicopters with “dipping 
sonar.” destroyers, attack sub- 
marines and reconnaisaance 
aircraft constantly listen for 
the sounds of Soviet subma- 
rines. and the Russians know 
it, os evidenced by articles in 
their technical journals. They 
are presumably working on 
countermeasures, such as 
blowing air bubbles around 
the ship’s hull to alter noise 
patterns. 

G ood surveillance 
requires an inti- 
mate knowledgs of 
Soviet armaments. 
Knowing bow the 
Russians build their weapons 



helps in designing counter- 
meesuTM as well as in building 
effective anna for U3. forces. 
U.S. intelligence is always 
eager to obtain Soviet weap- 
ons. The 1973 Middle East 
War was a bonansa. but ooca- 
■ jnrml windfalls also come 
along. In 1976 a disaffected 
Soviet pilot flew a MiG-25 to 
Japan which proved valuable 
in assessing the sophistication 
of the Soviet aviation industry. 

The CIA's effort to raise a 
sunken Soviet ballistic missile 
submarine from the Pecific in 
1974 with the Glomar Explorer 
was one of the moat remarka- 
ble intelligence operation! 
ever undertaken. Raising the 
Golf-class diesel-electric sub- 
marine could have yielded nu- 
clear warheads, miaules. con- 
struction details, cipbers, 
codes, encryption devices, logs, 
ev«i personal diahee with tell- 
ing details about life on board. 

Tha mission was aborted 
after tha operation was pub- 
lidzad, despite Colby's efforts 
to prevent it. Nonetheless, the 
Glomar Explorer was reported 
to have rai^ part (tf t^ vee- 
sd'sbow. 

Among tha gruesome finds 
aboard the sub were the bodies 
of some 10 crew members (out 
of 82). Offidals familiar with 
the operation said the remains 
were buried at sea according to 
the Soviet navel manual The 
ceremony was conducted in 
English end Russian, and both 
the Soviet and American an- 
thems were played. Pho- 
tographers recorded the scene 
in sound end color. A request 
to the CIA, under the Freedom 
of Information Act, to release 
the photographs was denied. 



G reater U.S.-Soviet 
interaction has 
meant more frank- 
nets between 
Wtthington and 
Moscow, publicly and pri- 
* vately. Publicly the Soviets 
« broke a 700-year-old tradition 
of military secrecy by agreeing 
to diedoae the number of 
strategic offensive weapons 
they p oesees . More privately, 
other talks are being held. For 
example, Lu Gen. Samuel Wil- 
son, a fcMmer U.S. military at- 
tacha in Moscow, returned to 
the Soviet capital as chief of 
the Pentagon's IMense Intel- 
ligence Agency and met qui- 
etly with militery ac- 

quaintances. Defense Secre- 



tary Harold Brown has invited 
his counterpart. Defense Min- 
ister Dmit^ Ustinov, to visit 
the United States to continue 
(ace-to-face contacts they ini- 
tiated at the Vienna SALT 
summit last June. 

A good espionage 
effort is not com- 
plete without a 
few exotic asseca 
and a few old- 
fashioned human spies. The 
United States has enjoyed 
both from time to time. Elec- 
tronics experts at the U.S. 
Bmbeasy in Moscow eaves-' 
dropped on radio conversa- 
tions between Soviet leaders in 
the early 1970i as the Soviets 
drove an»md the dty and 
talked with each other over 
their car radios. 

“We learned a little about 
their attitudea In the SALT 
talks and got smne idea about 
the relationthipe between 
leading personalities,'’ says 
one knowledgeable source. 

NUdta Khrushchev, who 
ruled the Soviet Union be- 
tween Stalin and Brezhnev, 
used to joke that the United 
States end the Soviet Uniem 
used the same spies because 
there were so many double 
agents. Neither has stoi^wd 
seeking good spies or defec- 
tors. In the late 1950s, the 
United States and Britain 
recruited Col Oleg Penkovaky, 
on officer in military intelli- 
gence. He was caught in 1963, 
tried end executed. 

But during his service, he 
snapped some 10,000 micro- 
films which included technical 
descriptions of weapons and 
their deployment. 'The infor- 
mation be transmitted proved 
invaluable for the study of 
Soviet weapons development 
“We came under great pres- 
sure fnxn (Dongreae to say pub- 
licly what Penkovalor report- 
ed," recalls one former CIA 
official “But we always re- 
sisted. We didn't want to be^ 
the Russians in making their 
damage assesament“ 
Ambassador Malcolm Toon, 
who returned lest month from 
a three-year oasignment in 
Moscow, soys spying on the 
Soviets will continue. 

“We're both big boys." he 
says, “and both of us know 
each is going to engage in this 
type of activity. We both take 
it in stride and we are not 
going to let it influence our re- 
lations negatively." ■ 
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